Intrauterine hypoxia-ischemia alters expression of the NMDA receptor in the young rat brain.
Effects of intrauterine hypoxia-ischemia (HI) on expression of the NMDA receptor subunits as well as on [3H]MK-801 binding of the NMDA receptor were studied in 1-day to 30-day old rat brain. Intrauterine HI conditions were achieved on gestation day 17 by clamping the uterine vasculature for 30 min followed by removal of the clamps to permit reperfusion. As determined by reverse-transcriptase polymerase chain reaction, prenatal HI significantly reduced mRNA expression of the NRI subunit of the NMDA receptor in the hippocampus of 4, 8, and 30-day old rat brains. NR2A and NR2B subunit mRNAs were expressed in the hippocampus and the cortex of both the control and the prenatal HI rat brains. Intrauterine HI did not significantly affect expression of either the NR2A or NR2B subunit mRNA. Consistent with the RT-PCR data, protein expression of the NRI subunit in the hippocampus, but not the cortex, of 21-day old prenatal HI rat brains was significantly decreased as compared to the control rat brain. Intrauterine HI also significantly reduced binding affinity, but not the number of binding sites, of the NMDA receptor to [3H]MK-801, a noncompetitive antagonist of the NMDA receptor, in the hippocampus of 21-day old rat brain. The overall results suggest that prenatal HI-induced reduction of NRI expression and the altered binding ability of the NMDA receptor in the young rat brain may contribute to other long-lasting effects of intrauterine HI that we reported previously.